Proteolysis as a probe of thermal unfolding of cytochrome c.
Recent hydrogen exchange experiments on native cytochrome c implicate a sequential unfolding pathway in contrast to a simple two-state process. We have studied the heat-induced unfolding of this protein by using spectroscopic measurements to detect changes in conformation and proteolytic enzyme digestion to identify regions of the protein that are labile. Several spectroscopic profiles were monitored: CD at 222 nm, a measurement of secondary structure change in the protein, the absorbance at 280 nm, involving the local environment of Trp 59, and absorbance at 420 nm, the Soret band of the heme. The apparent Tm values for these probes differ, consistent with an unfolding pathway containing intermediates. The limited digestion by proteinase K is consistent with population of an intermediate state in unfolding. We find a single strong region of cleavage at low temperature with retention of structure in each fragment.